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Figure S1. Uv-Vis-NIR absorption spectra of 2S-trans-PNDIT2 (solid line) and PNDIT2
(dashed line) in chloronaphthalene. 
Extraction procedure of HOMO and LUMO levels
The energy of LUMO level was extracted by the cyclic voltammetry plots reported in Figure S2 .
The reduction potential was determined by using the average of the reduction and corresponding oxidation, and the resulting value was referenced against ferrocene/ ferrocenium. Assuming that the optical bandgap of chloronaphthalene solutions is negligibly affected by aggregation features, the optical bandgap can be associated to the energy bandgap between HOMO and LUMO levels, so that:
X-ray photoemission spectroscopy (XPS) analysis
Photoemission measurements were performed by using an unmonochromatized Mg Kα lamp as the photon source (hν = 1253.6 eV) and analyzing the photoemitted electron with a hemispherical spectrometer from SPECS GmbH operated at a pass energy of 20 eV (yielding an overall Full Width at Half Maximum resolution of 0.9 eV). These instruments are housed in the dedicated ultra-high vacuum system (10 -8 Pa) described by Berti et al. 4 The samples were prepared on Au covered glass slides following the procedure described in the experimental part and temporarily stored in a protective N2 atmosphere. 5 The exposure to ambient conditions was limited to a few minutes before the insertion into the spectrometer. All the measurements were acquired at normal emission geometry, on freshly prepared samples kept at room temperature.
S-5 Figure S4 shows the detailed scans acquired on selected samples from the PNDIT2 (top) and 2S-trans-PNDIT2 (bottom) series, related to the N 1s, C 1s and S 2p binding energy (BE) regions.
Filled symbols refer to undoped samples, while open symbols highlight the lineshape observed on samples loaded with 15% w/w of N-DPBI molecules. In order to compare the spectral lineshapes of all samples, we aligned the BE position of the main feature visible in the C 1s spectra (mainly related to photoemission from aromatic carbons in naphtalene/tiophene units and labeled C2 in Figure S4b ), to the value of 285.0 eV. 6 Additionally, each spectrum was normalized to the photoemission intensity from the polymer (namely, to the S 2p spectral intensity) in order to highlight the contribution of N-DPBI molecules (containing only N and C atoms). 
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The N 1s spectra Figure S4a from the undoped samples show a single feature at a BE of about 400.5 eV (i.e. 115.5 eV from C2, in agreement with previous results on naphtalene 6 and perylene diimide 7, 8 ) . No additional features are observed on doped PNDIT2 samples, while a shoulder at higher BE is detected on doped 2S-trans-PNDIT2 samples, expecially on those with a higher concentration of dopants. The shoulder (feature N1 in Figure S4a ) can be reproduced (not shown) by adding to the main peak a symmetric (Voigt-like) lineshape centered at a BE of about 402 eV.
Regarding the C 1s spectra (Figure S4b ), photoemission from PNDIT2 gives rise to feature C1, chemically shifted by about 2.5 eV from C2 and assigned to imide C, 9 together with shake-up satellites located at about 1.5-2.0 eV from the main lines. 10 In 2S-trans-PNDIT2, the partial substitution of O with S gives rise to chemically inequivalent imide C atoms resulting in a rather unresolved tail at the high BE side of C2. The S 2p spectra, Figure S4c , show, for the PNDIT2 series, a single doublet characteristic of photoemission from S atoms in thiophene groups (the S 2p3/2 peak, labeled S1 on panel c, is found at a BE of 164.0 eV, as also reported in Ref. (6)). The spectra acquired on 2S-trans-PNDIT2 samples show an additional doublet (label S2 marks the position of the S 2p3/2 peak), located at a smaller BE (by about 2 eV) than that of the main doublet and related to photoemission from thiones. 11, 12 Within the depth probed by our photoemission experiment (about three times the photoelectrons inelastic mean free path, here equal to 3±1 nm 13 S-15
